Background
Antisynthetase syndrome (ASS) is a rheumatic disease of idiopathic autoimmune connective tissue. It is characterized by the presence of antibodies against the aminoacyl-RNAt (anti-ARS) complex and the clinical manifestations of inflammatory myopathy, interstitial lung disease (ILD), arthritis, cutaneous hyperkeratosis/mechanic's hands, fever and Raynaud's phenomenon [1] [2] [3] [4] [5] [6] .T he first case of ASS was described in 1990 by Margurie et al., who studied 29 patients with antisynthetase antibodies, inflammatory myopathy (mostly), ILD, inflammatory arthritis, sclerodactyly, Raynaud's phenomenon, and sicca syndrome [2, 7] . However, to date, there are no well-defined diagnostic criteria due to the small number of cases. The similar phenotypes are associated with the specific antibodies of this group, which can be subdivided into diseases of different clinical manifestations and prognoses [2, 5] . The disease initially characterized by arthritis, inflammatory myositis, mechanic's hands, Raynaud's phenomenon, fever, and pulmonary involvement was gradually divided into different subgroups better defined according to the associated antibody. For this reason, it is currently described through the classical triad: arthritis, myositis, and interstitial lung disease (ILD). Raynaud's phenomenon, mechanic's hands, and fever are other relevant but less prevalent factors [1, 8] . The present descriptive study was developed through research on the PubMed/Medline and RIMA. org platform for original articles, review articles, case reports, and case series focused on antisynthetase syndrome. We used for these keywords: myositis, antisynthetase syndrome, autoantibodies, necrotizing myositis, inclusion corpuscle myositis, and their combinations. The inclusion criteria were: international and complete texts, published between May 2006 and February 2018, presenting basic concepts: pathophysiology, diagnosis, causes, signs, symptoms, related antibodies and treatments for the syndrome. The results were organized into 5 groups of information: epidemiology, pathogenesis, clinical findings, antibodies, and prognosis. We present these 4 cases to illustrate the different spectrum of this rare disease and its relation to new antibodies, and thus draw attention to the differential diagnosis of the most prevalent rheumatic diseases that evolve in an unexpected way and require more aggressive treatment.
Epidemiology
Because ASS is a rare disease, there is no scientific data on its epidemiology. However, it is known that 30% of patients with a myopathic inflammatory disease can be diagnosed with ASS by the presence of specific antibodies [5] . The incidence of inflammatory myopathy is approximately 2 per 100 000 individuals in the general population, so the annual incidence of ASS can be considered to be around 0.6 per 100 000 individuals.
It affects women and men in an approximate ratio of 2: 1, ages 22-74 years [2] , and the mean age at diagnosis is 50 years [9] .
Pathogenesis
It remains an idiopathic disease with unclear pathogenesis. Myopathies are believed to be mediated by innate immunity through interferon-alpha (INF-a) and cytokines (IL-6/ IL-8/anti-TNF-a) [2, 10] , mainly produced by T and B lymphocytes (detected high levels of B-cell activation factor [BAFF]), macrophages, and dendritic cells. Complexes containing antibodies-specific myositis and associated myositis increase the activity of IFN-a. However, anti-IFN-a therapy is associated with a higher risk of development of inflammatory myopathies, being a paradox in relation to its pathogenesis [2] . It is known that muscle regeneration has high expression of aminoacyl-RNAt-synthetase, which may be a target of the immune system. Therefore, it is possible that muscle damage triggers even more activation of the immune system. Thickett and Millar described a case of SAS induced by the drug Valsartan, and Ishikawa described a positive ASS-JO-1 case report associated with the use of Etanercept, which is an anti-TNF-a immunobiological. Smoking was associated with higher HLA-DRB1*03 expression [2] , which is related to myositis in white American patients and detected in 73% of ASS [11] , especially anti-JO-1 [2] . In addition, viral infections are also described as potential triggering factors, as well as African American ethnicity for increased risk of ILD (this still need studies for substantiation) [2] .
Clinical findings
The largest study was performed among 24 rheumatology centers in Italy, Spain, Germany, and the United States, with the largest cohort of 225 patients with anti-Jo-1 positivity and one of the longest follow-ups ever reported (82 median months); it describes the standard clinical symptoms found. The initial symptoms may not suggest ASS, and even the incomplete form may become complete. It is necessary to pay attention to the diagnosis of ASS even in cases with isolated manifestations of ILD, arthritis, or myositis. Among 113 completed cases, 69 cases (61%) initially had developed incompletely (Figure1). Joint involvement can be subdivided in polyarthralgia and arthritis, which was present in 76.5% (66% symmetric polyarthritis, 34% asymmetric oligoarthritis, and 21.5% erosive arthritis). The prevalence of rheumatoid factor is described in 29% and anti-cyclic citrullinated peptide (anti-CCP) in 12.5%; also, it was found to be anti-CCP, even in the absence of arthritis in some cases. Myositis was prevalent at the end the follow-up in 79% and ILD in 84% of the patients, and also can be subdivided into 3 forms: 26% asymptomatic, 34% subacute/ acute, and 40% chronic. Raynaud's phenomenon was present in 17% of cases preceding other manifestations by an average of 13 months. In 20% of cases, pulmonary arterial hypertension was found both in the complete and incomplete form of the disease, diagnosed by right cardiac catheterization [1] .
Antibodies
Serum autoantibodies are commonly found in Idiopathic Inflammatory Myopathies or Autoimmune Inflammatory Myopathies, with a prevalence above 90%, which can define clinically homogeneous subgroups of patients and estimate prognoses [4, 9] . Such antibodies are anti-nuclear or anti-cytoplasmic. They are divided into myositis-specific antibodies and myositis-associated antibodies, when related to other diseases of connective tissue. For this reason, a negative anti-nuclear antibody test does not rule out the presence of myositis-specific antibodies because the antigenic targets are cytoplasmic in the localization of subtle patterns of immunofluorescence staining [12] . Although some patients have more than one serum autoantibody, myositis-specific antibodies are rarely detected in the same patient. Anti-RNA synthetase antibodies are directed against to cytoplasmic reactivity products; that is, specific amino acids related to RNA synthetase [2, 12] . This is a step towards protein synthesis [2] and is represented by cytoplasmic ANA [13] . The medical literature describes 16 myositis-specific antibodies, 8 of which comprise the group of antisynthetase antibodies [2, 14] and the remaining 8 are not related to ASS. There is also a group of non-specific myositis-associated antibodies that do not make up the group of 16 myositis-specific antibodies ( Figure 2 ). The direct role in the pathogenesis of the disease by these antibodies is unknown, but it is important to characterize groups of specific phenotypes and prognoses (Table 1) [2] . In summary, in the group of 8 antibodies to ASS, the anti-JO-1, anti-OJ, anti-EJ, anti-ZO, and anti-YRS/Ha [11] antibodies are most prone to classical ASS form ( Figure 3 ) [2, 5, 15] .
Prognosis
It appears that patients with ASS have a worse prognosis compared to patients with isolated DM or PM, which can be explained mainly by frequent lung involvement and possible increased risk for malignancy [3, 10] . Another situation that causes considerable morbidity and mortality of these patients is pulmonary hypertension associated with ILD, which is present in 7.9% of cases (possibly underestimated due to the screening methodology) [7] . Among serum autoantibodies, anti-SRP is a marker for poor prognosis, followed by the antisynthetase group, specially anti-MDA-5 [14] . The best survival occurs in patients positive for anti-PM-Scl and anti-Mi-2 autoantibodies [9] . It is highly specific and moderately sensitive to predict myositis associated with malignancy in adults [9, 12, 14] Anti-CADM-140 or Anti-MDA-5
Case Report
Melanoma 
Case 1
Case 1 was a 25-year-old woman with a proximal weakness of the scapular and pelvic girdle (muscular strength in scapular girdle grade III and pelvic IV), fatigue, dyspnea on exertion, high dysphagia for solids, fine-tuned pulmonary crackling on bilateral bases, and overlying erythematous and hyperkeratotic areas on the back of the metacarpophalangeal and interphalangeal joints on the both hands (Gottron's papules). Testing revealed creatine phosphokinase (CPK) 3249 IU/L, lactate dehydrogenase (LDH) 1240, aspartate aminotransferase (AST) 102 IU/L, alanine aminotransferase (ALT) 90 IU/L, ANA 1/320 cytoplasmic dotted isolated dots pattern, and anti-JO-1 posi-tive=67 IU/ml. Electromyoneurography was compatible with a myopathic inflammatory pattern. High-resolution computed tomography showed signs of incipient non-specific interstitial pneumopathy. Antisynthetase syndrome was identified by cutaneous hyperkeratosis, myositis, non-specific interstitial pneumopathy, and presence of the anti-JO-1, and then she Anti-RO-52 or anti-TRIM-21
Ro52 within the family of tripartite motif proteins 24% in IIM. 56% is found in association with anti-JO-1
Severe ILD and lower response to treatment. [1, 5, 9, 14, 22, 23] ASS -antisynthetase syndrome; DM -dermatomyositis; JDM -juvenile dermatomyositis; ILD -interstitial lung disease; IIM -idiopathic inflammatory myopathies; PM -polymyositis. was prescribed prednisone 1 mg/kg/day. Due to the refractoriness of slow monthly regression, the prednisone dose was again increased to 1 mg/kg/day and methotrexate 15 mg/week was added. The patient had a good response and control of the disease was achieved, so we suspended prednisone and maintained immunosuppressive for 5 years, without relapse.
Case 2
Case 2 was a 39-year-old woman who during the past 18 months had developed pruritus and scaling on the medial face of the hands (mechanic's hands), polyarthralgia of small and large joints of the inflammatory type, dry cough, dyspnea on exertion, weight loss of 5 kg/1 year, adynamia, Raynaud's phenomenon, telangiectasia on the cervix, clock-glass nails, ungual microangiopathy, and Velcro-type pulmonary crackling on bases. Complementary examinations showed the following:
high-resolution computed tomography of the chest was compatible with non-specific interstitial pneumopathy (Figure 4) , spirometry with moderate restrictive ventilatory disorder without bronchodilator response, forced vital capacity=44%; nailfold capillaroscopy presenting SD pattern ( Figure 5 ); electromyoneurography performed during the period of corticoid therapy presented myopathic pattern and rare spontaneous activities in the right biceps brachial muscles and left lumbar paravertebral; muscle biopsy during the treatment period was normal; and anti-PL-7 was positive. Pulse therapy with cyclophosphamide 0.6 g/m 2 /monthly for 6 months and prednisone 1 mg/kg/day with slow monthly regression was performed in an irregular manner because of a pause for investigation of tuberculosis, which was negative. The patient evolved with pain in the right hypochondrium and elevation of liver enzymes with resolution after suspension of cyclophosphamide, confirming drug hepatitis. Due to progressive worsening of the clinical and radiological pattern, mycophenolate mofetil was initially recommended at 2 g/day and increased to 3 g/day due to worsening pulmonary function after 1 year of use. Without resolution of it and requiring home oxygen therapy, the emergence of symmetric and additive erosive arthritis and lower limb vasculitis (biopsy was compatible with leukocytoclastic vasculitis), mycophenolate mofetil was suspended. We then prescribed prednisone 1 mg/kg/day plus a course of rituximab consisting of two 1-g doses given 15 days apart, every 6 months. The patient had already completed 7 courses. Home oxygen therapy was no longer required due to evolution with dyspnea improvement. Due to refractory arthritis, we subcutaneously administered methotrexate up to a dose of 25 mg/week, with a gradual reduction after control and currently at 15 mg/week orally. In this case, antisynthetase syndrome could be identified by mechanic's hands, Raynaud's phenomenon, non-specific interstitial pneumopathy, myositis, arthritis, and presence of the anti-PL-7.
Case 3
Case 3 was a 27-year-old man with 4 months of progressive myalgia and muscular weakness (muscle strength grade IV in pelvic girdle), asymmetrical oligoarthritis, mechanic's hands, and Gottron's papules in the 2nd and 3rd metacarpophalangeal joints bilaterally. Complementary exams showed: CPK 12.527 IU/L, AST 287 IU/L, ALT 371 IU/L, aldolase 86 IU/L, DHL 1264 IU/L, ANA 1/320 cytoplasmic dotted isolated dots pattern, and anti-JO-1 positive >200 IU/ml. Electromyoneurography of the right vastus lateralis and left anterior tibialis muscles showed a myopathic pattern with spontaneous activities; right biceps and paravertebral muscles with a myopathic pattern, without spontaneous activities. This was suggestive of polymyositis or myopathy associated with other rheumatologic diseases. Initially, he received treatment with prednisone 1 mg/kg/day and methotrexate 10 mg/week. The patient was lost to outpatient follow-up and stopped using medication on his own. He returned to our center 1 year later; during this time, he had been taking methotrexate 15 mg/week orally and prednisone 1 mg/kg/day prescribed by another rheumatologist. The evaluation had high dysphagia for solids. Spirometry was suggestive of mixed ventilatory disorder, without bronchodilator response (forced vital capacity=76%, forced expiratory volume in 1 second (FEV1)=78%, FEV1/forced vital capacity 103%). High-resolution computed tomography of the chest showed faint ground-glass opacities, subpleural reticular areas bilaterally, and micronodular opacities in the apical segment of the right upper lobe, suggestive of non-specific interstitial pneumopathy. Then, methotrexate was changed to azathioprine 2 mg/kg/day and prednisone was maintained at 1 mg/kg/day. After 3 months, there was an important worsening of muscular weakness, and he was admitted to the hospital and received pulse therapy with methylprednisolone 1 g/IV/day for 3 days. At the quarterly outpatient return visit, due to persistence and worsening of clinical and laboratory activity indicators of muscular weakness (absence of ambulation), Pompe's disease was investigated, which was negative. A muscle biopsy was performed, showing a non-specific myopathic pattern, without signs of dystrophy or inflammation, without the result of immunohistochemistry. From this, antisynthetase syndrome was diagnosed by mechanic's hands, arthritis, non-specific interstitial pneumopathy, myositis, and presence of anti-JO-1. New pulse therapy was administered for 5 days with methylprednisolone 1 g/IV/day, followed by pulse therapy with cyclophosphamide 0.6 g/m 2 /IV and prednisone 0.75 mg/kg/day. In the following 6 months, a monthly pulse of cyclophosphamide with increasing dose up to 1 g/m 2 plus a pulse of methylprednisolone 1 g/IV and prednisone 0.75 mg/kg/day with very slow monthly regression were maintained. After that, due to the slight maintenance of muscle weakness and high dysphagia associated with high CPK rates (10.104 IU/L and DHL 3280 IU/L) we prescribed a cycle of rituximab consisting of two 1-g doses given 15 days apart. The patient had excellent clinical and laboratory response, with muscular strength V degree and CPK and DHL within normal limits. To date, he has already completed 4 cycles of rituximab.
Case 4
Case 4 was a 42-year-old woman with a diagnosis of overlap syndrome of rheumatoid arthritis and polymyositis, with a nonspecific interstitial pneumopathy and family history of a mother with rheumatoid arthritis and interstitial lung disease. There was symmetric and additive erosive polyarthritis and small and large joint involvement ( Figure 6 ), despite treatment with hydroxychloroquine 400 mg/day, azathioprine 2 mg/kg/day, and prednisone 5 mg/day. She also had Raynaud's phenomenon, dyspnea upon rest, dry cough, high dysphagia for liquids, odynophagia, dry mouth, weight loss of 8 kg/8 months, fever of 38°C with night sweats 3 times a week, and weakness of pelvic and scapular waists. We changed azathioprine to methotrexate 15 mg/week/orally. A physical examination revealed lymphadenopathy in the bilateral cervical region, mobile and painless, fine crackling at the lung bases, diffuse synovial thickening in interphalangeal and metacarpophalangeal on both hands, limitation of hips, and muscular strength in scapular and pelvic girdle grade IV and preserved in the others groups. Complementary exams showed: normocytic and normochromic mild anemia; AST 16 IU/L; ALT 30 IU/L; erythrocyte sedimentation rate 58 IU/L; CPK 513 IU/L; positive rheumatoid factor; positive ANA in fine dotted nuclear pattern; anti-SSA/RO >200 IU/ml; anti-JO-1 >200 IU/ml; spirometry (forced vital capacity 55%, FEV1 53% and FEV1/forced vital capacity 81%); CO 2 diffusion of 33%; chest high-resolution computed tomography with predominant ground-glass pattern in lower pulmonary lobes, diffuse reticular opacity with thickening of septal, micronodules, thin fibrotic beams; nailfold capillaroscopy without change; electromyoneurography with myopathic pattern in right anterior tibial, left lateral vastus, left paravertebral and left brachial biceps muscles; muscle biopsy in external service compatible with inflammatory myopathy; and minor salivary gland biopsy without alteration. There was posterior-anterior incidence of hand with reduction of the bone mineral density periarticular in proximal interphalangeal and metacarpophalangeal joints and reduction of intercarpal space, radiocarpal, and metacarpophalangeal, as well as microcysts and periarticular bone neoformation in proximal interphalangeal and distal interphalangeal of varying degrees. We administered pulse therapy with methylprednisolone 1 g/IV/day for 3 days, followed by cyclophosphamide 0.6 g/m 2 /monthly for 18 months and prednisone 1 mg/kg/day with slow monthly regression. In neoplastic screening, 3 hypoechoic nodular images were detected with a hypoechoic halo around them, without calcification. Doppler imaging of the peripheral vascular flow showed that only 1 of them larger than 1 cm. Puncture biopsy showed papillary carcinoma of the thyroid category IV (Bethesda 2010) and was followed with surgical resection with T1NxMx staging and radioactive iodine therapy. During this entire period, cyclophosphamide pulse therapy was maintained monthly. Despite this therapy, there was a significant evolution of arthritis and non-specific interstitial pneumopathy, so we reintroduced methotrexate 15 mg/week/orally while awaiting the judicial release of rituximab. We prescribed a course of rituximab consisting of two 1-g doses given 15 days apart every 6 months. To date, the patient has already completed 4 courses, with dramatic improvement and no progression of high-resolution computed tomography patterns and spirometry. This was a case of antisynthetase syndrome associated with neoplasia and was diagnosed by arthritis, non-specific interstitial pneumopathy, myositis, Raynaud's phenomenon, and presence of anti-JO-1.
Discussion
ASS can present in many ways, often incompletely at the outset, without the classic triad of myositis, interstitial lung disease, and arthritis associated with other characteristic findings such as Raynaud's phenomenon, mechanic's hands, and fever. Therefore, we should be aware of cases that begin only with isolated muscular, articular, or pulmonary involvement [1, 16, 23] .
In up to 27% of the ASS frames, isolated polyarthritis may be the only symptom, delaying the diagnosis by a mean of 27 months, in contrast to the 18 months of delay in those patients who present with polyarthritis, ILD, and/or myositis [23] .
In symmetric polyarthritis, anti-JO-1 investigation is suggested, even when rheumatoid and anti-CCP factors are positive, especially when there are associated systemic symptoms [1, 3, 8, 24] . In some of the reported cases, the joint condition was similar to rheumatoid arthritis with erosive pattern and the rheumatoid factor positive, making an early diagnosis of ASS difficult. Anti-JO-1 is the antibody related to ASS that is most associated with arthritis, and when present clearly defines ASS, as all others 7 autoantibodies are related to ASS. This is also true for myositis-specific antibodies not related to ASS; because of the high specificity, they define their specific syndromes reported in Table 1 . Thus, it can be speculated that cases of rheumatoid arthritis treated with anti-TNF-a that had developed myositis may actually be pictures of the natural evolution of ASS [1, 3, 24] . Likewise, isolated ILD should have anti-JO-1 investigation, and if available, the others antibodies associated with ILD described in Table 1 . This is because ILD associated with various myositis-specific antibodies has different evolutions and prognosis among themselves and compared to rheumatoid arthritis and other rheumatic diseases. When myositisspecific antibodies are detected, pulmonary control should be performed regularly, since they have high prevalence rates in the course of the disease (68% specifically in ASS) [1] . In all 4 cases presented here, there was pulmonary involvement at the end of follow-up, 3 of which were anti-JO-1 positives, which is in accordance with the literature. The case with worst lung morbidity was related to anti-PL-7, confirming that negative anti-Jo-1 ASS patients have a worse prognosis than those with positive JO-1 ASS [3, 14] . Raynaud's phenomenon associated with polyarthritis in ASS was found in 50% of our cases and in the literature it is found in 32-43% [8, 23] . However, Raynaud's phenomenon associated with polyarthritis in rheumatoid arthritis is an uncommon finding, reported in only 10% of such patients. Thus, these 2 isolated findings (symmetric polyarthritis and DPI) and the combination of Raynaud's phenomenon associated with polyarthritis serve as a warning in patients with rheumatoid factor and anti-CCP negative [23] . There is an important association of anti-RO-52 with anti-JO-1, which may be initially confused with Sjogren's syndrome, since autoantibodies targeting RO-52 and RO-60 antigens are historically reported only as anti-SSA/RO. At present, minor salivary gland biopsy helps differentiate Sjogren from other rheumatologic diseases with similar symptoms, and the presence of anti-Jo-1 specifies that it is ASS. In cases refractory to corticosteroids and immunosuppressive drugs, rituximab can be beneficial, but there is no established duration of treatment [2, 10, 24, 25] . It is a good option in cases of ASS anti-JO-1 positive [6, 14] and cases of ASS associated with rheumatoid arthritis anti-CCP positive [2, 25] . Ultimately, immunoglobulin/IV may be needed [2, 25] . In 3 of the cases presented here, it was necessary to prescribe rituximab, with different clinical indications, and 2 of them were anti-JO-1-positive. However, no patients used immunoglobulin. Detection of other specific antibodies to ASS, in addition to anti-JO-1, is difficult. Which reduces the reported prevalence of this syndrome in our rheumatology clinics, making it appear to be a rarer disease than it really is. The existing difference in the prevalence of some symptoms is increased by the fact that the largest sample is anti-JO-1.
Conclusions
The clinical manifestations of antisynthetase syndrome may have a varied combination and are not always present at the onset of disease. It may arise over time, even when treatment has already been instituted. Myositis, arthritis (sometimes only inflammatory arthralgia), and interstitial pneumopathy are common to all, at a higher frequency. The poor prognosis and difficult disease control in most case reports are striking. Thus, it is necessary to search for specific autoantibodies related to the syndrome in clinical cases suggestive of other rheumatological diseases, especially rheumatoid arthritis refractory to the usual treatment, given the similar articular presentation and interstitial pneumopathy without a defined cause.
